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ornate 

[If ^ 1 1 WW* i:iot#f, fl/aSS** 3 0// m&± 12 5// nOJlTO 

)!f7Xffi<7)^fSi^ <b * D > ^ojjfegoj 4T-3 8 0 0 (//max) M_t<7) 
ll^t 1 9 (A/m) J^T^ffi^ (He) ^oFemtiMHt^ot 
. ^^S^T^^^fi. Co : 4-1 5%, GalO 

. 5~io%, p: 7-15%, c : 3 - 7 %, b : 3 - 7 %, f e : ?»-e& 

*k a Tx=Tx— Tg (tztzL, Txim^tm^m, Tgtetf5x&®i&mz 

g/T i (fc/*u Tgtijy^^a^iaR^- t i i««i^£^i-o ) o^-e^ 
$ *L&&#;*r9 o. 5 9&±x*&&zt*!i!mt-t2>&mif7xfrb 

[fi^ 2 ] K J: o T# ^ 30// m&_t 12 5// m&T <^> 

^^J1^9^^3^^^$tLT^^tB^^ ? 9 9. 0%J^±-t***^« 

^i|g(7)lit3 8 0 0 (//max) J^_LO 
1 9 (A/m) ^TWTO (He) ^^OF e£^t«ttlf^*ot 
> »*R^*35T7^'&^K : f-tt^ M^IIT^o'C, Ga : 0. 5-10%, PI 
7-15%, C : 3 - 7 %, B : 3 - 7 %, Si : 1-7%, F e '. 0 
, A Tx= Tx— Tg (f^iLTxl^ B B H ftl^fiSs Tgl±#?*»»ft*3rr 

0 ) 0^-C^$tL^^*P?^#OiaKramATx^2 5m±Sr^U ^oTg/T 

1 (fctffU TgJi^T^^a^ifift^ TllilMSS^to) O^T^^tt 

*m*L35f 9 ^'ftfijK** o.59 m±-eab & 1 1 fc -t 2>&mtf7 * h h 

[IMtE 3 ] If ^ 1 Xtt 2 IB«c<?>^ #7^^P)*I.^^Fei 
^^%«8##*l-£ 5 7 3-7 2 3K<O^Mmm^MMLtz 6 0 0 0 (//max 
) a±©2*$fc 1 4 (A/m) J^T©» (He) *#o£ i: 
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#7 7 h & 2> si )V 7 Wl<D F e mm&&4kW&&&ttfto 

m L fl*"*" Z>mz£*oXnh tifzmZ 3 0 M m&_t 12 5// m^TO^ 

, 2 0 0MPam±Offi^T^^1~^«ri:*#mti-^W^lX^2famo 
5 ] M-/7Xviiiffi;: i «9 z> z. t *«F»fci"««f^ 

H'fk^^i- 4 £ i" * If 3&g 4Xli5 fB«<7)^M #9 X ^ fb * & 7 

[lff^7] 4&£&5 7 3-7 2 3KWSJg|£H-C^a-t* - t 
tir& m^m. 3 ffi«<7)#M 55T 7 * ^ £ & £ / W * #t<?> F e £&ffi&±W$&®M& 

[»;J£g8] Co:4-15%, GalO. 5-10% 

, P: 7-15%, C : 3 - 7 %, B : 3 - 7 %, F e : lEJiM^MT 
%T\ G a : 0 . 5-10%, P : 7-15%, c : 3 - 7 %, B : 3 - 7 %, 
S i : 1-7%, Fe :^t^^J:9^ML^#0^5:^X;l/^<b^T 

if ? 7 ^mi? 
[0001] 

*§tmz, ^mif7 7^<Dm^^B^vtz-M^m-m^^h^n, 
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[0 0 0 2] 

^^ffl^tLTV^^Oi: LT. tfUxJ^ Fe-Si, Fe-Si-Al^ b) 
, Ni-Fe^ (;<-7D>f) . F e&MC o&<OT*A' "7 r 

> »j\ «RfcR5£S*L-cv*fc 0 
[0 0 0 3] 

^ i*apjRo*toBf'i*:* f w <b ^l* ^ t ^ ? raa*** o 

[0 0 0 4] 

^fP#t*>f*> 3teK, ^x#tLTGa*^-r*Fe-Al-Ga-P-C-B^ Fe- 
(Co, Ni)-(Nb, Zr, Mo, Cr, V, W, Ta, Hf,Ti)-Ga-P-C-B^ Fe-(Co, Ni)-Ga- 

(p, c, b)&<df emmm&mtf : 7Xi?&&mmLtz w«i~5) 0 t 

Ga*^ t ft v>Fe-Al-P-C-B-(Cr, Mo, Y)^<D F e &4fcflBrt£&«#7 *#&t&* 
[0 0 0 5] 

\~nm\~m^ h^t &x § & »tt 7~io) o 

[0 0 0 6] 

*3&9!#&U\ Fe-(Ti,Zr, Hf, V, Nb, Ta, Mo, W)-B^> Fe-Al-Ga-P- 

C-B-Si^, Fe-Co-Ni- (Zr, Nb) -B^O^If^ * ±# t "t & ^ t 
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WU ifctftMRLfc W«l 1~13) o Sfc, *S&9i**>tt, Fe-Al-Ga-P 
-C-B-Si^'fc^^AK^O**^^* 6 9 3-71 3Ktf>*agS£BTS&^L£ 

jfctMERLrtSK&l 0-3 0 /zm^^^fem^Lfc^^tt^^^^^ 
tttf:»wOV*T*l&Lfc (^#^^1) o 
[0 0 0 7] 

mwxm 1 1 

#H¥8— 3 3 3 6 6 O^kfR 

[#lt»2] 
#i¥9-3 2 0 8 2 

[#^»3] 

1 1 — 7 1 6 4 

#H 2001— 152301 

mw&m 5 1 

#^2 0 0 1—3 1 6 7 8 

[#^»6] 
mffl2 0 0 2 — 2 2 6 9 5 6^# 

[#B^» 7 ] 

#FJ¥l 1 — 7 3 6 0 8-f-<2r$R 

tWfflsfl 1 — 7 3 6 0 9^-<2r# 

[#fP£m9] 
#H§¥1 1 — 7 4 1 0 9^m. 

mmxmi o] 

#H§¥1 1 — 7 4 1 1 l-5§-<&# 

[#St« 1 1 1 
§Pi¥8-3 3 7 8 3 9^m. 
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1 2 ] 

#H§¥1 0 — 9 2 6 1 9-5§-<&fH 

WlWdR l 3 ] 
ti^l 1 — 7 1 6 4 8-^-<2r# 

[£|#^» 14] 
mm 2 0 0 0 — 3 4 5 3 0 8-^-^ 

ft SflUfe rfiC«-7°9 X-^JteKiffitw «fc ^Fe-Co-Ga-P-C-B*^ ? 
ft t Z(Dm%mm , W H483i, H9-t, 2001^9 j! , pp858-862 

[0 0 0 8] 
[f§ L «t -9 £ "t 2>Wm\ 

[0 0 0 9] 

_hi2^)#it^:mi i~i3 ^mm.^^fz^<Dm^^it, m^m.^^ 

tfc. ^O®* <Wft£ itLt>5:WLt« 

[0 0 10] 

1 (tztzL^ Tg&tf^xM&MM. T 1 (i^^ajg^^-to ) ri*0. 59* 

[0011] 
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[0 0 12] 
[0 0 13] 

[0 0 14] 

[SM^fil^:-r^^i60^] 
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[0 0 15] 

^^|0^ <7)^ H H B St«tt^lM* Mitt" & O&JR # 9 * t±, A Tx= Tx 
-Tg (fcrtfU TxJ±*g&4fclJ8*&iaK, Tgll#9^»fiW«:^to ) 

tL^j&^^OzajSEKPH A Txtf* 2 5 Km±, S <b L < »± 4 0 KJ^_L 

fc;£U ^oTg/T 1 (fcrtfU Tgfi^7^^#fiE> T 1 
-To ) O^^Sfta&tttf^ftfijK^O. 5 9£l±T^4^*, SSffi^ift 

[0 0 16] 

-r**^ (i) mmm-£-2rnhfrtz%Lm s 3 o^mm±i 2 

5^mJ^TO^^m^7^^S^ s ^$tLT^^ffi^^9 9. 0%& 
±^**^^9Xffifl5?l5*|jE«MS'»* i e>*0. ^oifioiJt3 8 0 0 (/i 
max) 9 (A/m) JATOM^ (He) el^^tlM 

IfT^ot, M^^M^^^i 1 ^ Co : 4-1 5% 

, G a I 0 . 5-10%, P I 7 ~ 1 5 %, C : 3 ~ 7 %, B I 3 ~ 7 %, F e 
A Tx= Tx— Tg (fcrtfU Txli«fS'fkll!^6«JK> TgJitf?* 

mmmAXTF-fo ) o^r^$tt < 2,^^#^?ajg^iiATx^2 50±^t 

U ^oTg/T 1 (fcfiU Tgii#7^^#SE, T 1 tttemmMBti&'to 

if *7 * * h & h ' W >7 $t<D F e IM^tIftt> 3> & ° 
[0 0 17] 

±ffi<7)^— G a 0,«J££ 0 . 5-10 
W^%b't2>Zt\ l z£ 0. ^ B a H KW14^<7)^4P^^^^I 5 iATx*2 

* s ^-e*»), F e J: fcJR^^a**** <> ZbK, FeiHS^W^ 
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PI A Txt&^^-T * O-Cjf * t < &v> 0 G a ^)«itli, 2 JS^-%^± 8 
[0 0 18] 

f e im&t&ojtm-c&vx, g a tmm-*%w<ow&wfrffl&&&fc& 

m<D.7tm-?&&o Colt Fe hfc^^tt^SdTC^T^oT^Ol&Sl^b 
£\ C o<a&j£Jfc£4jf : ?-%~ 1 5ir?-%OtEfflfc-f ^i^WMT 

imL, itL^j: vw&mzj&m^mmzmir&njfyMmm (Tg/Ti ( 

Tgl±#^XiI#i&^ T 1 liifflM (v^tifclfefrJiaS) ) ) ri s 0. 5 9 
m±^^<^oT# H B H ®f^fg^±1-^o tot, fe^^Jt^^^t? 

[0 0 19] 

SifcWU»o £<bKBO«;JtJ±. 3ilT-%m-h7MT-%mT-e*^^i: 
[0 0 2 0] 

ttz, Hftmit (2) Bft£&fcJ:oT#t>*ufc3K#J&*3 0y«mi^±l 2 5^mJ21 
TO^^JR #7 X-S-^T-^IS $ ttr * * *B*MiJflEtf* 9 9.0 %UUbT?* & 
&JK # 7 * 41 ©l**J9Q!teBf#** h * *) > T^ofego iit»3 8 0 0 ( ^ max) & 
lOlif t 1 9 (A/m) J^T^M^J (He) ^Fei^feftStt^^ 
oT> SE&^JR^^&EHPtiU Ga : 0. 5-10%, 

p: 7-15%, c : 3 - 7 %, b : 3 ~ 7 %, Si : 1-7%, f e : mfc-e 

A Tx= Tx— Tg (fe^LTx»±fe4MblB*WK, Tgtt#? 
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g/Tl (fc«U Tgtt35T9^«#iW> T ltt«[ffi«iaUE*^i"o ) O^-C* 
[0 0 2 1] 

±iao^-om^:^^^m^7^^^ti, mis (i) 

XCo £^L*v>&OT?*;&^ ftfcOKS i * 1 ~7%#^1-&o P t S i 
[0 0 2 2] 

$ ib^, *&m& (3) _t|B (1) X(i2^I^7^-i^*^^V^^F 
emm&&&Wf&®ttft* 5 7 3-7 2 3 K<0ffij£t&B"e8$yffi Lfc 6 0 0 0 ( 
jumax) £l±^)II^t 1 4 (Vm) HkT<D$ffid3 (He) i: 

[0 0 2 3] 

Sfcte, *|&wt± (4) yX;M^^TX«itai^tL/;^#^^^o^ 
jgL^AS L Siti:<tot#f) tifcffcS 3 0^ m&± 12 5/* mJ^T 

TxOB8#*«UE.-rSzSLKIEfflfc U 2 0 0 MPaJ^OEfcT-CfflMTf & £ £ 

*#mt-r^>±fe (i) xi* (2) ©FeiismiMf^sim -c 

[0 0 2 4] 

$ <b fc, ( 5 ) 5 7 3-7 2 3 K^UMMB^MM-t & - £ 
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[0 0 2 5] 

£ <b ^H^ti, fclfoWK^TN Co:4-15%, GalO. 5-10 
%, P : 7-1 5%, c : 3-7%, B : 3-7%, Fe : xii&J£tf*i5 
^%t\ G a : 0 . 5-10%, P : 7 - 1 5 %, C : 3 - 7 %, B : 3 - 7 % 

, s i : 1-7%, Fe :jmt%z£itmmLfz&£<D*mWiZyX)vfrbM 

iCiD7^77 ^ffl 4:^oflk^tj:T#** 3 0 // m&± 125// mJ^TO^^ 
[0 0 2 6] 

i. 4 T<o^«^fto ** i ;-«ft»±6 o 0Km_L-e&*K m 

[0 0 2 7] 



&i3, ±IfiO#ttii, Sfem-T^X^fg^gSrJBv^ HC#2 0 mm, J? $ 5mmO 
[0 0 2 8] 

[0 0 2 9] 
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[0 0 3 0] 

t^i i><7)X$>& 0 
[0 0 3 1] 

Wft#M i <o nti k &&&mwr 5 ztix^Zo tfc. mto i k »±;mm¥ 

& h Lxizmmmm n ;v 2 am x. <b *lt & 19 , 5 & t t > igjfctfc 

Jnffi^-e^A t t^v## 5 6 ^ «b f- ^ wt- 4 <7)FWc[SntT 

[0 0 3 2] 

x X;v 8 * <b f - -V 4 fW\#;*siL g £ & o r iJtttl $ 0 
[0 0 3 3] 

m^m^if^^m^fix^^o ^ ws- 4 r*i»>j±2Hi 7 o~i 0 okPa 

[0 0 3 4] 
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X;i^ 6 ^ f> f t 4 i:iTt ^. ^ttB ^ o fflB#£, TO1£2f*i®^? 

•v>7-^-4 0iS^^Jtai-^o i o i t til ^^ffi^ ^ ^> ^-M* 
[0 0 3 5] 

©ti^ii^tl^o r^;V7 7^^^#o*^i^-^{i^5 3- 1 2 5 /z 
[0 0 3 6] 

±ifi<Z>^£Ki: 19. Tx^**j7 6 OK- 8 0 OK. Tg^lt7 2 3K-7 7 5K. 

t 1 aro 1 2 2 ok- 1 3 0 oY,(D^m.^mifv^mt^m^-r^> z. 

V0CC$>2>fztb^ fti7'7X7ig(;|ff Lv^i@(7)|£ffl(i 3 0 ~ 1 2 5 ^m, J: 
[0 0 3 7] 

urn*. ^^ic#^f e&m&&&mtf7Mmfa*mm^&?ztb\ l zm^xtt 

Xvgfr^mte, f^M^r-f 9 zoyj 9 <DftWzWA£fc2>±^>?- 1 0 
iiTV^^l 1 T^>^1 1 £3tx.> ^l-^^m^fc^ltil^mfrl 

t 1 jt^v^i 0 £TfijKjipEEu ^i^mifL^i-^ 

^lii^^^r/flfel 3 ±WOf 1 0> 1 1 ic^f tt/t^lt^ 
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[0 0 3 8] 

Iiy7X-7^to±T^>f 1 0, 1 10Fli:^U f?>^-<DnU 
Tk%^\%-?%> t ti>K, s*y?-10, 1 1 X±Tfrb&t}P *1&^XWfifct%> 
hW§\^ ^J£ii\ EU^f^?^ 1 2 /^l^sfE Ltz&X 2 ;N 0 ;i/Xfalt-f & 

[0 0 3 9] 

[0 0 4 0] 

[0 0 4 1] 

ko^-o^ jjmi)m&^t^®mmmfczfmxz%^tztb, 2ooMPa 
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[0 0 4 2] 

Kit, 5 7 3 - 7 2 3 KOfij£iEH#£F£ L < , £i9$f£L<te573~673K 
[0 0 4 3] 

[0 0 4 4] 

mzx tym)±m&t&ztK£^xbikmK7*fr^%z>;-<^?tii<vF e&m& 

[0 0 4 5] 

Fe> CoWGai:, Fe-C^, Fe-P^^B, SiZWMtLX 

ftLW^ii, rWLm^#K&^xztib<DmM*Mffi$iMmto 

mPxmBL, &±4>=fy YZftMLtZo Ztib<D4 l/zfy Y*i#MftfcXfr 
X mfc<7)£r&m.J& «^§SL, ?L<7>iS@0. 8mm«;X)^ffii/\ & 
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[0 0 4 6] 

nt,tLfc&&&mzm*m^r, 53, 75. 100, 1251^125^ 

-e^O. -e^-C, t£S5 3^m~l 2 5 fxm<D^(D^m^X^m^^M^W.Pf 
[0 0 4 7] 

^lt:, ±f SO if* r b v X?* <}: o T?# ttfc C o £ ^Tt & Mtt^JS 
[0 0 4 8] 









Tg 


Tx 


Tg/TI 








(K) 


(K) 


1 


Fe 70 Co s Ga s P 12 C 4 B 4 


75 


723 


763 


0.590 


2 


Fe 67 ^Co„Ga 5 P 12 C 4 B 4 


100 


723 


763 


0.593 


3 


Fe 65 Co 10 Ga 5 P 1? C 4 B 4 


125 


723 


770 


0.610 


4 


Fe 6Z5 Co 12 . 5 Ga 5 P 12 C 4 B 4 


100 


723 


767 


0.597 


5 


Fe 60 Co 15 Ga 5 P 12 C 4 B 4 


100 


723 


767 


0.597 


6 


Fe 6S Co l0 Ga 5 P 10 C Q B 4 


75 


730 


771 


0.595 


7 


Fe 6S Co t0 Ga 5 P 10 C 4 B 6 


75 


725 


775 


0.594 


8 


Fe 65 Co 1M Ga„P 1D C 4 B e 


53 


727 


760 


0.591 


9 


Fe 65 Co 7 ^Ga 7>5 P 10 C 4 B 6 


53 


730 


760 


0.591 


10 


Fe S5 Co 20 Ga s P 12 C 4 B 4 




735 


758 


0,585 


11 


Fe 62 Co 5 Ga 5 P 20 C 4 B 4 




730 


762 


0.575 


12 


Fe 70 Co 5 Ga 5 P 4 C t() B 4 




728 


753 


0.571 



[0 0 4 9] 

ttz, t2i:, ±M><D1f*T Y^jX&K&iXmhitfzC o S 
i^^tz 0 

[0 0 5 0] 
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To- 


Tx 


Tg/TI 








(K) 


(K) 




i 


Fe 7S Ga 5 P 10 C,B 4 Si 2 


100 


745 


780 


0.593 


2 


Fe 7fl Ga 2 P 10 C 4 B 4 Si 2 


100 


733 


775 


0.595 


3 


Fe 77 Ga 3 P 9 5048481^5 


125 


750 


798 


0.605 


4 


Fe 78 Ga 2 P 8 5 C 4 B4Si z ^ 


100 


735 


775 


0.598 


5 


Fe 76 Ga 4 P 95 C4B 4 Si zs 


100 


745 


788 


0.593 


6 


Fe 76 Ga4P 9 C 6 B 4 Si 3 


75 


750 


790 


0.590 


7 


Fe 67 Ga 13 P 9 . 5 C4B 4 Si 2 . s 




715 


745 


0.565 


8 


Fe 71 Ga 3 P 1s .5C 4 B 4 S! Z 5 




740 


780 


0.582 


9 


Fe B9 Ga 3 P 10 C4B4Si l0 




720 


740 


0.566 



[0 0 5 1] 

m%£WMt ttHIW 3 (7)Fe65CoioGa 5 Pi2C4B4^^>aj^co^-Mi : f-^fflv>fco 
EI5te> iO^^&i^DSCfflH. (Differentialscanning calorimeter; tf^M 

<7>Tx = 7 7 OK, Tg=7 2 3K, ATx = 4 7K^i6^tL^ 0 
[0 0 5 2] 

^>^-C0|*|g&£3 X 1 0" 5 To r x (O^M%^±.y<D^y^-l 0> 1 1 TflD 

«^i|2 4 [ZjF-f X 7 C12 /'?;i'*aEL;fc&-e 2 /-?;l/;M£.lt1-& ^ U 3 1/ 
cm2coa^*^tt^^Tm^'b^aS7 2 3K£T~im£Jnf*£ii\ 1^5^ 

[0 0 5 3] 

II«|J2 

2 0 OMPa^ffi^^^HtTtm^^Jl tm£&ftX'm%;fa*YEWkl,fZo 
[0 0 5 4] 
ifc«!)l 
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i o owaomtjzfrinz&tumnmi tmc^xm^^i^Ltz 0 

[0 0 5 5] 

JfcWtf2 

m&UmZ 7 7 5K (^MMte^S 7 4 3K) t LtzmUmMM 1 

[0 0 5 6] 

J£$t#!l3 

^se* 8 o ok (ikm®mum7 6 3K) t Ltzmu±^nm 1 tiwi 
vm&mitmLtzo 

[0 0 5 7] 

IH 6 «\ H»J 1 *L/c^S#<^DSCM£^-t i> <OX%>Z> 0 m 6 <£>DSCffi 

M#^)Tx = 7 7 0K, Tg= 7 2 3K, ATx=4 7KW^^ D 
13 5 WEI 6?)^ J: >K lEMttT-iM^^Tx, Tg, A Tx^IWI C 

[0 0 5 8] 

0 7(±, nM^ii-eif^^TtM^^WMosEM (M^m^mwcm) mmw 

ii\ -m®m\:ir2>tzt6Km\lX$>2>o 
[0 0 5 9] 

11 8 te> 1 -e#?>tL/i^#0|&fn^b#tt*^-to IH 8 IZTF-fX 9 K 

> ^^*5V^T«tt^*L. 1. 2-1. 4 T^^I^D^k^^i-o 
[0 0 6 0] 

09^ H»J1> J«®J2, 3«l?t^ £ ^m g ^&U-&^#^X«§l 
[0 0 6 1] 
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in i o i > nnm 2 . jt^ffl l^x^nh ^tzm^^mti t & 

K#oTM^#<£>^Jtfi*i^U 2 0 OMPa^JE^J-eM^-r-S^t^ioT, 
[0 0 6 2] 

0 1 1 «\ ^Sifefll 1 . H6»!] 2 . JttRW frfcfcifefltOillEE* t tf 
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